26 Laboratory animals are commonly anesthetized to prevent pain and distress and to provide safe 27 handling. Anesthesia procedures are well-developed for common laboratory mammals, but not as 28 well established in reptiles. We assessed the performance of intramuscularly injected tiletamine 29 (dissociative anesthetic) and zolazepam (benzodiazepine sedative) in fixed combination (2 mg/kg 30 and 3 mg/kg) in comparison to 2 mg/kg of midazolam (benzodiazepine sedative) in ball pythons 31 (Python regius). We measured heart and respiratory rates and quantified induction parameters 32 (i.e., time to loss of righting reflex, time to loss of withdrawal reflex) and recovery parameters 33 (i.e., time to regain righting reflex, withdrawal reflex, normal behavior). Mild decreases in heart 34 and respiratory rates (median decrease of <10 beats per minute and <5 breaths per minute) were 35 observed for most time points among all three anesthetic dose groups. No statistically significant 36 difference between the median time to loss of righting reflex was observed among animals of 37 any group (p = 0.783). However, the withdrawal reflex was lost in all snakes receiving 3mg/kg 38 of tiletamine+zolazepam but not in all animals of the other two groups (p = 0.0004). In addition, 39 the time for animals to regain the righting reflex and resume normal behavior was longer in the 40 drug combination dose groups compared to the midazolam group (p = 0.0055). Our results 41 indicate that midazolam is an adequate sedative for ball pythons but does not suffice to achieve 42 reliable immobilization or anesthesia, whereas tiletamine+zolazepam achieves short-term 43 anesthesia in a dose-dependent manner.
118 comparison of snake behavior pre-and post-drug administration since variation in typical 119 reactivity levels was observed between individual snakes depending on the stimulus provided. 130 Drugs were administered to one snake at a time under restraint by two animal handlers.
131 Administration occurred intramuscularly into paravertebral muscles located in the cranial third of 132 each snake's body using tuberculin needles (BD Medical, Franklin Lakes, NJ, USA), 25-gauge, 133 1.59 cm, 1 ml). Snakes were returned to the rack system immediately after injection for 134 observation. 171 Adjustments for multiple comparisons were not applied.
RESULTS
173 All 10 ball pythons received one dose of each drug regimen at 7-day intervals. Administration of 174 midazolam at 2 mg/kg or tiletamine+zolazepam at 2 mg/kg resulted in in loss of the righting 175 reflex (Stage 2 of anesthesia, defined in Materials & Methods) in 6/10 and 7/10 snakes 176 respectively, whereas all 10 snakes lost the righting reflex after exposure to 177 tiletamine+zolazepam at 3 mg/kg ( Table 2) .
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In conclusion, 3 mg/kg of intramuscular tiletamine+zolazepam is an adequate drug 347 regimen to achieve short-term immobilization in ball pythons. Future studies should confirm 348 these findings with a higher number of animals, a wider range of doses, and more invasive 349 anesthetic monitoring, such as blood pressure, to facilitate more direct comparisons to 
